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DESCRIPTION 

COMMUNICATION GATEWAY DEVICE 
TECHNICAL FIELD 
5 The present invention relates to a gateway device 

that interconnects two communication buses implemented 
with different communication methods, 
BACKGROUND ART 

In recent years, in automobiles and other 

10 applications, two or more dissimilar communication buses, 
each handling unique control information, are used. When 
there is a need to exchange information between one 
communication bus and another, a gateway device is 
prov:_ded through which the two buses, implemented with 

15 different communication methods, are interconnected. 

when two communication buses are interconnected via 
a gateway device as described above, the amount of 
communication traffic on each communication bus increases 
because information on one communication bus is 

20 transmitted to the other communication bus and vice 

versa. To suppress such an increase in communication 
traf::ic, some prior art gateway devices employ techniques 
of information filtering using physical addresses or 
logical addresses, but in that case, information 

25 associated with the same address is all transferred to 
the other communication bus. 

Accordingly, with such prior art gateway devices, if 
only part of information is needed on the communication 
bus at the receiving side, all information destined for 

30 its address is processed for gatewaying into the 
receiving communication bus. This increases the 
communication traffic since unnecessary portions of the 
information are also transferred. 

Furthermore, in configurations where periodically 

35 occurring information is processed for gatewaying 
regardless of whether there occurs a change in its 
contents, the amount of communication traffic also 
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increases because unnecessary information whose contents 
remain unchanged is also transferred when only 
information representing the latest change is needed on 
the receiving communication bus. 

5 DISCLOSURE OF THE INVENTION 

In view of the above problem, it is an object of the 
present invention to provide a gateway device that 
processes only really necessary information for 
gatewaying and thereby avoids unnecessary increases in 

0 communication traffic on the communication bus at the 
receiving side. 

To achieve the above object, according to the 
present invention, there is provided a gateway device, 
which interconnects two communication buses implemented 

5 with different communication methods, comprising: judging 
means for judging whether or not information received 
from one communication bus is information that should be 
transmitted to the other communication bus; and filtering 
means for transmitting the received information to the 

0 other communication bus only when the received 

information is judged by the judging means to be the 
information that should be transmitted. 

According to the present invention, there is also 
provided a method of gatewaying, in a gateway device 

5 which interconnects two communication buses implemented 
with different communication methods, comprising the 
steps of: (a) judging whether or not information received 
from one communication bus is information that should be 
transmitted to the other communication bus; and (b) 

0 performing filtering to transmit the received information 
to the other communication bus only when in the step (a) 
the received information is judged to be the information 
that should be transmitted. 
brie:? DESCRIPTION OF THE DRAWINGS 

5 Figure^l is a block diagram showing interconnections 

between a gateway device, according to the present 
invention, two communication buses connected by the 
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gateway device, and devices connected to the respective 
communication buses. 

Figure^ is a diagram showing in simplified form the 
format of data transmitted on each communication bus. 
5 Figure 3 is a flowchart illustrating the processing 

steps of a service routine that a control microcomputer 
within the gateway device carries out when data is 
received . 

Fig ure ^ is a diagram showing a table used to judge 
10 the contents of received data. 

^Figure 5 is a diagram showing a table of stored 
information. 

ILigurjeL™^ is a flowchart illustrating the processing 
steps of a service routine that the control microcomputer 

15 within the gateway device carries out when a stored 
information transmission request is received. 
BEST MODE FOR CARRYING OUT THE INVENTION 

An embodiment of the present invention will be 
described below with reference to the accompanying 

20 drawings. 

Figure 1 is a block diagram showing interconnections 
between a gateway device 10 according to the present 
invention, two communication buses 20 and 30 connected by 
the gateway device, and devices connected to the 

25 respective communication buses. The devices 21, 22, 23, 
24, etc. connected to the communication bus A as the 
firs-- communication bus 20 perform communications with 
one another in accordance with a communication protocol A 
(a set of communication rules) as a first communication 

30 method. Likewise, the devices 31, 32, 33, 34, etc. 
connected to the communication bus B as the second 
communication bus 30 perform communications with one 
another in accordance with a communication protocol B as 
a second communication method. 

35 The gateway device 10, which interconnects the 

communication bus A 20 and the communication bus B 30, 
comprises an interface 11 for interfacing with the 
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communication bus A, an interface 12 for interfacing with 
the communication bus a memory 13, and a microcomputer 
14, and accomplishes the function of receiving data from 
one communication bus and transmitting the data to the 
5 other communication bus by performing protocol 
conversion . 

The embodiment here specifically assumes the case in 
which the invention is applied to an automobile, and the 
communication bus A 20 is configured as a bus that uses a 

10 protocol intended for data communications between vehicle 
body-related control devices, while the communication bus 
B 30 is configured as a bus that uses a protocol intended 
for data communications between status information- 
related control devices. An engine ECU (electronic 

15 control unit) as the device 21, an air-conditioner ECU as 
the device 22, a meter ECU as the device 23, etc. are 
connected to the communication bus A 20, To the 
communication bus B 30 are connected a display ECU as the 
device 31, a navigation ECU as the device 32, an audio 

20 ECU as the device 33, etc. 

Figure 2 is a diagram showing in simplified form the 
format of data transmitted on each communication bus. As 
shown in the diagram, the data consists of a header and a 
message, and the message is made up of a command and a 

2 5 parameter accompanying the command. The command is 
expressed by a 1-byte code. The header contains an 
address, an attribute, etc. The data format on the 
communication bus A 20 and the data format on the 
communication bus B 30 are fundamentally the same as that 

30 shown in Figure 2; however, the details differ between 
the two formats, and the conversion between them is 
accomplished by the gateway device 10. 

Figure 3 is a flowchart illustrating the processing 
steps of a service routine that the control microcomputer 

35 14 within the gateway device 10 carries out when data is 
received. Figures 4 and 5 are diagrams showing in 
schematic form the contents of tables held in the memory 
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13 and used during the processing of Figure 3, This 
routine can be carried out not only when gatewaying from 
the communication bus A 20 to the communication bus B 30 
but also when gatewaying from the communication bus B 30 
5 to the communication bus A 20. The following description 
deals with the gatewaying from the communication bus A 20 
to the communication bus B 30. 

First, in step 102, the contents of the received 
data are examined to judge whether the data concerns a 

10 command that does not need gatewaying or information that 
should be gatewayed only when there is a change in the 
contents or as it is received, regardless of whether a 
change has occurred or not. 

This judgement is made based on the command code 

15 contained in the data, and a table such as shown in Table 
4 is prestored in the memory 13 for this purpose. The 
table has a column indicating the command type for each 
command code. For example, the engine ECU 21 
periodically transmits an engine rpm display command 

2 0 expressed by a command code {lF)ig (meaning the 

hexadecimal number IF); this and other commands indicted 
by the command type "0" are commands that do not need 
gatewaying. On the other hand, the air-conditioner ECU 
22 periodically transmits an outside temperature display 

25 command expressed by a command code (05)i6; this and 
other commands indicated by the command type "1" are 
commands that should be gatewayed only when there is a 
change in the contents. Further, the meter ECU 23 
transmits a distance-to-empty display command expressed 

30 by a command code (33)^6 and an instantaneous fuel 

economy display command expressed by a command code 
(DE) g; these and other commands indicted by the command 
type "2" are commands that should be gatewayed as they 
are received, regardless of whether a change has occurred 

3 5 or not. 

If it is judged in step 102 that the command is a 
cormnand, such as the engine rpm display command, that 



does not need gatewaying, the routine is terminated 
without performing processing for gatewaying. This 
serves to prevent the increase in traffic that would 
occur on the data receiving communication bus if the 
5 processing for gatewaying were performed. 

If it is judged in step 102 that the command is a 
command, such as the outside temperature display command, 
that should be gatewayed only when there is a change in 
data contents, the process proceeds to step 104, In step 

10 104, a table such as shown in Figure 5 is referenced. 

This table stores the latest data of information that 
should be stored. In step 104, the outside temperature 
data stored in the table, for example, is compared with 
the value of the outside temperature expressed by the 

15 currently received outside temperature display command, 
to determine whether there is a change in the contents. 
If it is determined that there is no change, the routine 
is terminated without performing processing for 
gatewaying. In this case also, the increase in traffic 

20 that would occur on the data receiving communication bus 
if the processing for gatewaying were performed can be 
prevented. On the other hand, if it is determined in 
step 104 that there is a change, the process proceeds to 
step 108 where the contents of the currently received 

25 data are stored as the latest data in the corresponding 
area of the table of Figure 5. Then, the process 
proceeds to step 110 to perform processing for 
gatewaying. 

If it is judged in step 102 that the contents of the 
30 data show information, such as the distance-to-empty 

display command or the instantaneous fuel economy display 
command, that should be gatewayed as it is received, the 
process proceeds to step 106. In step 106, it is judged 
whether the received data carries information that should 
35 always be output via the gateway upon a request from the 
communication bus. A stored flag column in the table of 
Figure 4 is reference for this judgement. For example, a 
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command whose stored flag is "1", like the distance-to- 
empty display command, is a command that should always be 
outpjt via the gateway upon a request from the 
commjnication bus; on the other hand, a command whose 
stored flag is "0% like the instantaneous fuel economy 
display command, does not fall into the above command 
category, if the result of the judgement in step 106 is 
YES, the previously described storing processing of step 
108 and the gateway processing of step 110 are carried 
out oefore terminating the routine. On the other hand, 
if t:\e result of the judgement in step 106 is NO, only 
the gateway processing of step 110 is carried out before 
terminating the routine. 

Figure 6 shows the processing steps of a service 
routine carried out by the control microcomputer 14 when 
the gateway device has received a stored information 
transmission request from the communication bus. First, 
in step 202, it is determined whether the requested 
information is stored in the stored information table 
(Figure 5) within the memory 13. For example, when the 
result of the determination is YES, like the case when a 
request for the distance-to-empty data is made from the 
communication bus B 30, the process proceeds to step 204 
where the requested stored information is processed for 
gatewaying to the requesting communication bus, after 
whica the routine is terminated. On the other hand, when 
the result of the determination is NO, the process 
proceeds to step 206 to notify the requesting 
commanication bus that the requested information is not 
stored in the stored information table (Figure 5) within 
the memory 13, after which the routine is terminated. 

In cases where a device connected to the receiving 
commanication bus has failed to capture the information 
transmitted through the gateway or the information has 
been erased by a reset operation, etc., if the processing 
such as shown in Figure 6 is provided there is no need to 
have the transmitting communication bus re-transmit the 
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information, but the gateway information can be acquired 
from the gateway device any time. 

Trial calculations were made to see how much the 
increase in traffic can be suppressed when the present 
5 invention is employed. First, it was assumed that the 

communication bus A has a transfer speed of 10 kbps, and 
that the bus usage by itself is 60% and the maximum 
allov^able bus usage is set to 90%. It was also assumed 
that the communication bus B has a transfer speed of 17 

10 kbps, and that the bus usage by itself is 30% and the 
maximum allowable bus usage is set to 40%. 

Considering the case where the communication buses A 
and Ei are interconnected and gatewaying is performed from 
the communication bus A to the communication bus B, it is 

15 assumed that the gatewaying entails a factor of 1,7 

increase in loss because of the addition of additional 
information, etc. associated with protocol conversion. 

Supposing that 20% of the information on the 
communication bus A flows into the communication bus B by 

2 0 the gatewaying of the prior art, the bus usage on the 
communication bus B rises to 

30% 4- 60% X 20% X 1.7 = 50.4% 
and thus cannot be held within the maximum allowable bus 
usage 40% for the communication bus B. 

25 On the other hand, supposing that the percentage of 

the information on the communication bus A that flows 
into the communication bus B is held down to 5% because 
of the filtering effect of the gateway device according 
to the present invention, the bus usage on the 

30 communication bus B is then 

30% 60% X 5% X 1.7 = 35.1% 
and can thus be held below the maximum allowable bus 
usage 40% for the communication bus B. 

As described above, according to the present 

35 invention, by processing only really necessary 

information for gatewaying, it becomes possible to 
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prevent unnecessary increases in conununication traffic on 
the communication bus to which the data is sent through 
the gateway. 
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What is claimed is: 

1. (Amended) A gateway device which interconnects 
two communication buses implemented with different 
communication methods, and in which information to be 
5 communicated is made up of a header field containing 
information such as an address necessary for 
communication and a message field containing information 
to be used at receiving side after the communication 
based on said header field is completed, said gateway 

10 device comprising: 

judging means for judging, based on 
contents of said message field, whether or not the 
information received from one communication bus is 
information that should be transmitted to the other 

15 communication bus; and 

filtering means for transmitting said 
received information to said other communication bus when 
said received information is judged by said judging means 
to be the information that should be transmitted. 

2^ 2. (Amended) A gateway device which interconnects 

two communication buses implemented with different 
communication methods, and in which information to be 
communicated is made up of a header field containing 
information such as an address necessary for 

25 communication and a message field containing a command 
and a parameter accompanying said command, said gateway 
device comprising: 

judging means for judging, based on said 
command, whether or not the information received from one 

30 communication bus is information that should be 
transmitted to the other communication bus; and 

filtering means for transmitting said 
received information to said other communication bus when 
said received information is judged by said judging means 

35 to be the information that should be transmitted. 

3, (Amended) A gateway device which interconnects 
two communication buses implemented with different 
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comnunication methods, comprising: 

judging means for judging whether or not 
information received from one communication bus is 
information that should be transmitted to the other 

5 communication bus; 

storage means for storing the information 
that is judged by said judging means to be the 
information that should be transmitted; and 

filtering means for comparing the 

0 information stored in said storage means with newly 

received information which is of the same kind as said 
stored information and is judged by said judging means to 
be the information that should be transmitted and, when 
their contents differ, transmitting said received 

5 information to said other communication bus while, at the 
same time, storing said received information in said 
storage means. 

4. A gateway device as claimed in claim 3, further 
comprising: 

0 means for transmitting the information 

stored in said storage means to said communication bus in 
accordance with a request made from said communication 
bus . 

5. A gateway device as claimed in any one of 
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claLms 1 to 4 , wherein said gateway device interconnects 
two communication buses in an automobile. 

6. (Amended) A method of gatewaying in a gateway 
device which interconnects two communication buses 

5 implemented with different communication methods, and in 
which information to be communicated is made up of a 
header field containing information such as an address 
necessary for communication and a message field 
con^:aining information to be used at receiving side after 
10 the communication based on said header field is 

completed, said method of gatewaying comprising the steps 
of: 

(a) judging, based on contents of the message 
field of said communication data, whether or not the 

15 information received from one communication bus is the 
information that should be transmitted to the other 
communication bus; and 

(b) performing filtering to transmit said 
received information to said other communication bus when 

20 in said step (a) said received information is judged to 
be "he information that should be transmitted, 

7, (Amended) A method of gatewaying in a gateway 
device which interconnects two communication buses 
implemented with different communication methods, and in 

25 which information to be communicated is made up of a 

header field containing information such as an address 
necessary for communication and a message field 
con-iaining a command and a parameter accompanying said 
command, said method of gatewaying comprising the steps 

30 of: 

(a) judging, based on the command contained in 
the message field of said communication data, whether or 
not the information received from one communication bus 
is zhe information that should be transmitted to the 

3 5 other communication bus; and 

(b) performing filtering to transmit said 
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received information to said other communication bus when 
in said step (a) said received information is judged to 
be the information that should be transmitted. 

8. (Amended) A method of gatewaying in a gateway 
5 device which interconnects two communication buses 

implemented with different communication methods, 
comprising the steps of: 

(a) judging whether or not information 
received from one communication bus is information that 

10 should be transmitted to the other communication bus; 

(b) storing the information that is judged in 
said step (a) to be the information that should be 
transmitted; and 

(c) performing filtering whereby the 

15 information stored in said step (b) is compared with 

newly received information which is of the same kind as 
said stored information and is judged in said step (a) to 
be the information that should be transmitted and, when 
their contents differ, said received information is 

20 transmitted to said other communication bus while, at the 
same time, storing said received information in said step 
(b). 

9. (Amended) A method of gatewaying as claimed in 
claim 8, further comprising the step of: 

25 (d) transmitting the information stored in 

said step (b) to said communication bus in accordance 
with a request made from said communication bus. 
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ABSTRACT 

A gateway device is disclosed which processes only 
really necessary information for gatewaying and thereby 
5 prevents unnecessary increases in communication traffic 
on a communication bus to which data is sent through the 
gatewaying. When it is judged that the contents of 
received data concern a command that does not need 
gatewaying, the processing for gatewaying is inhibited. 

10 When it is judged that the contents of the received data 
show information that should be processed for gatewaying 
only when there is a change in the contents, the contents 
are compared with the latest contents of the same kind of 
infcrmation stored in a memory, to determine whether 

15 there is a change in the contents, and the processing for 
gatewaying is inhibited when it is determined that there 
is no change. 
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AuqUSt 27, 1999 {if applicable). 




(Under PCT Art. 34) 


fill, ^^^rn^kmm^'&t^ h^nifj^o:>mm'^^tkf^L. 


1 hereby state that 1 have reviewed and understand the contents of 




the above identified specification, including the claims, as 




amended by any amendment referred to above. 




1 acknowledge the duty to disclose inforrrtation which is material to 




patentability as defined in Title 27. Code of Federal Regulations, 




Section 1.56. 
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Japanese Language Declaration 



^JAt. ;iiis;?i:ff%3R 3 Smi I 9^ :a) - (d) Xff^Ii 3 6 5^ 
Vi£LT'. >of??f=r^:^^^^ 3 6 5 (a) Xjf;- < [H|^ifij^. X 



Prior Foreign Appl(catjon(s} 

CPat. Appln.) 



Japan 



{Number) 



(Country) 



(Nunnber) 



{Country) 



(Application No. 



LS;/J:^^^3 6 5 ^ (c) rZS1X f^TlJ^ 



(Application No ) 



(Application No.) 



(Filing Date) 
(tHJ^H) 

i^^^ 3 5 ^' 1 1 2 ^ 



(Filing Date) 
(HiJf,lH) 

(Filing Date) 



I hereby claim foreign priority under Title 35, United States Code, 
Section 119 (a)-(d) or 3SS{b) of any foreign appiication{s) for patent 
or inventor's certificate, or 365fa) of any PCT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 

Priority Not Claimed 
24/October/1 997 L 
(Day/Month/Year Filed) ° 



(Day/Month/Year Filed) 

I hereby claim the benefit under Title 35, United States Code. 
Section 119(e) of any United States provisional application{s) listed 
below. 



(Application No.) 
(thlS#^) 



{Filing Date) 



I hereby claim the benefit under Title 35. United States Code, 
Section 120 of any United States application's), or 365(c) of any 
PCT International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35. United States Code Section 112, I 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56 which became available between the filing date of the 
prior application and the national or PCT International Hling date of 
application. 

(Status* Patented. Pending. Abandoned) 

{Status. Patented. Pending, Abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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POWER OF ATTORNEY: As a named inventor, 1 hereby appoint 
the foUov/ing attorney{s) and/or agent(s) to prosecute this 
appitcation and transact at( business in the Patent and Trademark 
Office connected therewith (Ifst namo and registration number) 

Please see attachment 



Send Correspondence to: 

Ch risMp. P rir k j er & Hal 
350 West Colorado Boulevard, Suite 500 
Fisadena, CA 91105" U..S.A. 



Direct Telephone Calls to: (name and telephone number) 



Esq, 



D. Bruce Prout 
(626) 795-9900 
(626) 577-8800 FAX 



1^ 



Full name of sole or first inventor 

Toshio Yamawaki 



lnventor[s_signature^^^^ 



Date 

March 16, 2000 



Residence . . 

Kobe-shi, Hyog o^ Japan J-r )C 



mm 



Citizenship 

Japanese 



Post Office Address 

15-5-205, Tanaka-cho 3-choine, 



Higashinada-ku, Kobe-shi, Hyogo 
658-0081, Japan 



Full name of second joint inventor, if any 



Second inventor's signature 



Date 



Citizenship 



Post Office Address 



(^^t^^^cO^t-foJI&J^^-fCOi tif^^rCD5i£L . ^"^^^ (Supply similar information and signature for third and subsequent 
^ C ) joint inventors.} 
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CHRISTIE, PARKER & HALE, LLP 
ATTORNEYS 



R. W. Johnston (17,968) Vincent G. Gioia (19,959) R SUfailD. RoWlell [4 1,27^) 

D. Bruce Prout (20.9i r8T Edward R. Schwartz ^31.135 1 Kathieen M. Olster ^2^052) 

Hayden A. Carney J22M)^ John D. Carpenter (34,133 ) Daniel Cavanagh ^41^66 1? 

Richard J. Ward. Jr. (24.1 David A. Plumiey (37.208 ) Molly A. Holman ^(40.022 ) 

Russeli R. Palmer, Jr. (22.99 4) Wesley W. Monroe . (39.778) Lucinda G. Auciello (42!27C0 

LeRoyT. Rahn i20^i6) Grant T. Langton J39.739) Norman E. Carte (3oi455T 

Richard D. Seibel (22,13 4) Constantine Marantidis (39.759 ) Joel A. Kauth '(41.886) 

Walter G. Maxwell (25,3f 6j John W. Eidredge (37,61 3) Patrick Y. ikehara '}jXa,82^ 

Wiiiiam P. Christie j[?9^J.) Gregory S. Lampert 755?58T) MarkGarscia 

David A. Diliard 130^1) Craig A. Gelfound MXn^g) Gary J. Nelson _(P-44!257 ) 

Thomas J, Daly , (32.21 3)_ Syed A. Hasan (41.0571 Raymond R. Tafaandeh (P-43!945r 
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